The molecular weight of the adrenocorticotropic hormone (ACTH) 
pleted in response to different stresses (2, 3, 12, 18) . Scott et al. (19, 20) (21, 22) .
Extracts of mouse pituitary and mouse pituitary tumor cells contain three molecular weight classes of biologically and immunologically active ACTH: molecular weight 4000-5500 (4-5.5k ACTH), molecular weight 6500-9000 (6.5-9k ACTH); molecular weight 20,000-30,000 (20-30k ACTH) (45) . Since (25, 26) ; all three forms of ACTH generated dose-response curves parallel to the ap(I-39) standard (45) . Radioimmunoassays for ACTH and aMSH were performed by the method of Rees et al. (27) . Iodinated hormones were prepared by published procedures (27) (28) (29) ; ACTH antiserum (Fred no. 699) was obtained from the National Pituitary Agency and is specific for the a(1-18) region of the molecule; further details of the assay are discussed elsewhere (45) . All the different molecular weight forms of ACTH generate competitive binding curves parallel to that of ap Gel Filtration. Samples were analyzed by gel filtration on a column of Bio-Gel A-0.5m (0.9 X 30 cm) in 4.0 M guanidine-HCl, 0.02% bovine serum albumin. Before application to the column, samples were reduced and denatured by incubation in 6.0 M guanidine-HCl (Sigma, Grade 1), 6% 2-mercaptoethanol for 10 min at 700, and were kept for [3] [4] hr at 20-25'. The recovery of l25I-labeled ap(I-39), RIA-ACTH activity, and biological ACTH activity (BIO-ACTH) through the Bio-Gel P-6 and Bio-Gel A-0.Sm steps was greater than 75%. The column profiles plotted have not been corrected for loss of '251-labeled ap(1-39), but results in tables have been corrected. Tissue extracts were also analyzed (Fig. 1) . Extracts of both lobes have peaks of immunological ACTH activity at Kd = 0.24 (molecular weight 27,000 + 5000) and Kd = 0.67 (molecular weight 4800 i 800); the peak of ACTH activity at Kd = 0.67 coincides with the '25I-labeled ap(1-39) standard included in the sample. The anterior lobe extracts also have a peak of ACTH activity at Kd = 0.51 (molecular weight 9000 + 2000); no peak of ACTH activity in this molecular weight range is found in intermediate-posterior lobe extracts. The absence of a peak of ACTH with a molecular weight of around 9000 in intermediate-posterior lobe extracts is not due to losses during chromatography; small amounts (less than 100 pg) of 125I-labeled ap(1-39), aMSH, and partially purified 6500-9000 molecular weight ACTH (from mouse pituitary tumor cells) can be recovered in better than 95% yield after gel filtration in guanidine-HCI. Each of the peaks of immunological ACTH activity observed also exhibits biological ACTH activity.
A similar distribution of ACTH activity among three molecular weight forms is observed when extracts of the separated lobes are analyzed by gel filtration on Sephadex G-75 in 1% acetic acid (data not shown). The different forms of ACTH are resolved by gel filtration in 1% acetic acid, although they do not chromatograph according to polypeptide molecular weight. Use of a volatile solvent such as acetic acid in the fractionation makes it possible to bioassay samples directly without a separate step to remove excess guanidine.HCl. In this way it is possible to confirm the existence of peaks of biological ACTH activity that coincide with each peak of immunological ACTH activity. The ACTH activity in tumor cell extracts and tumor cell tissue culture medium can be grouped into three molecular weight classes: molecular weight 20,000-30,000 (20-30k ACTH), molecular weight 6500-9000 (6.5-9k ACTH), and molecular weight 4000-5500 (4-5.5k ACTH) (45 (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) , mice (10, 13) , cows (3, 4, 14) , pigs (4, 15) , and rabbits (4) contain ACTH activity. In contrast to the distribution of ACTH between these two lobes, growth hormone, thyroid stimulating hormone, prolactin, and the gonadotropins are found only in the anterior lobe (1, 2 (2, 9, 10) , but a clean separation of these lobes is difficult (8) , so the amount of ACTH (2, 3, 12) .
The experiments reported here do not establish a physiological role for the ACTH activity present in the intermediate lobe of the mouse pituitary, but they do establish that there are significant biochemical differences between the ACTH present in extracts of the two lobes ( Fig. 1 The three molecular weight forms of ACTH differ in BIO-ACTH/RIA-ACTH ratio; in addition, there may be other important differences (half-life in plasma, for example) among these three hormonally active molecules that relate to functional differences between ACTH in the intermediate lobe and ACTH in the anterior lobe. The form of ACTH in the intermediate lobe may be related to its postulated role in that lobe as precursor to aMSH (19) . It is not yet known whether the higher molecular weight forms of ACTH are biosynthetic precursors to a (1-39) ; the role of proteolytic enzymes in modifying the molecular weight distribution observed in the separated lobes must be considered. Both the intermediate and anterior lobes of the pituitary differentiate from Rathke's pouch (43) , so it will be interesting to investigate the development of differences between the ACTH in the two lobes.
